THL'S OPI NI ON WAS NOT__WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw
journal and (2) is not binding precedent of the Board.
Paper No. 15
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Application No. 08/066, 697*

ON BRI EF

Bef ore URYNOW CZ, KRASS, and FLEM NG Adm ni strative Patent
Judges.

URYNOW CZ, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

This appeal is fromthe final rejection of clains 2-9, 11-18
and 20-24, all the clains pending in the application.
The invention pertains to sem conductor devices and is

directed to the biasing of support material surrounding a

! Application for patent filed May 24, 1993. According to
the appellant, the Application is a continuation of 07/827, 095,
filed January 27, 1992, now abandoned.
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dielectrically isolated island, such as the fill material of a
trench isolated integrated circuit architecture, so as to prevent
t he aval anche-generation of electron/hole pairs at a buried
| ayer/island junction, which would otherwise limt the breakdown
vol t age of the device.

Clainms 22 and 24 are illustrative and read as foll ows:

22. A sem conductor device conpri sing:

a sem conductor substrate containing a sem conductor island
region of a first conductivity type having sidewalls which abut a
first side of dielectric material that prescribes said island
region, a second side of said dielectric material being
contiguous with material capable of distributing a voltage
appl i ed thereto;

a first sem conductor region of said first conductivity
type, and having an inpurity concentration different fromthat of
said island region, disposed in said island region, so as to
define a relatively high-to-low inpurity concentration junction
between said first sem conductor region and said island region,
said relatively high-to-low inpurity concentration junction
corresponding to a readily neasurable transition of doping
concentration within said island region, as opposed to a graded
profile from hi gh-to-1ow dopi ng such as a Gaussian distribution
froma top surface of said island region toward the bottom of
said island region or a lowto-high retrograde profile nmeasured
fromsaid top surface of said island region, said relatively
hi gh-to-low inmpurity concentration junction intersecting said
dielectric material at a sidewall of said sem conductor island
region;

a second sem conductor region of a second conductivity type
di sposed in said island region so as to define a PN junction
bet ween sai d second sem conductor region and said island region,
said island region and said second sem conductor region being
coupl ed to receive respective bias voltages which reverse bias
said PN junction; and
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wherein said PN junction is spaced apart fromsaid sidewalls
of said sem conductor island region, and said material capable of
distributing a voltage applied thereto is coupled to receive a
prescribed bias voltage that is insufficient to cause the
aval anche-generation of electron-hole pairs in the vicinity of
said relatively high-to-low inpurity concentration junction.

24. A sem conductor device conpri sing:

a sem conductor substrate containing a sem conductor island
region of a first conductivity type having sidewalls which abut a
first side of dielectric material that prescribes said island
region, a second side of said dielectric material being
contiguous with material capable of distributing a voltage
appl i ed thereto;

a first sem conductor region of said first conductivity
type, and having an inpurity concentration different fromthat of
said island region, disposed in said island region and defining a
relatively high-to-low inpurity concentration junction between
said sem conductor region and said island region, said relatively
hi gh-to-low i mpurity concentration junction intersecting said
dielectric material at a sidewall of said sem conductor island
region, said relatively high-to-low inpurity concentration
junction corresponding to a readily neasurable transition of
dopi ng concentration within said island region, as opposed to a
graded profile from high-to-Iow dopi ng such as a Gaussi an
distribution froma top surface of said island region toward the
bottom of said island region or a |lowto-high retrograde profile
measured fromsaid top surface of said island region

a second sem conductor region of a second conductivity type
di sposed in said island region and defining a PN junction between
sai d second sem conductor region and said island region, said
i sland region and said second sem conductor region being coupled
to receive respective bias voltages which reverse bias said PN
junction; and

wherein said PN junction is spaced apart fromsaid sidewalls
of said sem conductor island region, and said material capable of
distributing a voltage applied thereto is coupled to receive a
prescribed bias voltage, said prescribed bias voltage having a
val ue such that, when said material capable of distributing a
vol tage applied thereto is biased at said prescribed bias
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vol tage, said PN junction has a breakdown voltage which is
greater than the breakdown voltage of said PN junction when said
mat eri al capable of distributing a voltage applied thereto is

bi ased at the sane bias voltage applied to said second

sem conduct or region.

The references relied upon by the exam ner as evidence of

antici pati on and obvi ousness are:

Tayl or 4,231, 056 Cct. 28, 1980
Mur amat su 4,470, 062 Sep. 4, 1984
Pi ot r owski 4, 665, 425 May 12, 1987

The appeal ed clains stand rejected as foll ows:

a) clains 4-6, 8, 9, 13-15, 17, 18 and 22-24 are rejected
under 35 U.S.C. 8 103 as bei ng unpatentable over Miuramatsu in
vi ew of Pi otrowski .

b) clains 2, 3, 7, 11, 12, 16 and 21 are rejected under
35 U.S.C. §8 103 as being unpatentabl e over Muramat su and
Pi otrowski, further in view of Taylor.

The final rejection (Paper No. 8) fails to treat claim 20.
In its appeal brief, appellant has inferred that claim20 would
have been included in the group of clains identified above as b)
and rejected under 35 U.S.C. 8§ 103 over Muramatsu, Piotrowski and
Tayl or on pages 3 and 4 of the final rejection. For purposes of
this appeal, like appellant, we will treat claim20 along with

claim 21, which depends from clai m 20.
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The respective positions of the exam ner and the appel | ant
wWth regard to the propriety of these rejections are set forth in
the final rejection (Paper No. 8) and the exam ner's answer
(Paper No. 12) and the appellant's brief (Paper No. 11).

APPELLANT’ S | NVENTI ON

In FIG 1 appellant discloses an integrated circuit
architecture wherein substrate 13 is coupled to receive a bias
V,, the value of which is the sanme or close to the voltage
applied to the N- island 11. As a result, the voltage
differential across dielectric layer 15 is effectively zero so
that no electron/hole pairs will be induced at interface 27
between N- region 11 and region 25. This |[imtation on the
vol tage differential between the island and substrate ensures
that the electric field generated as a result of the substrate
bi as voltage is never high enough to cause aval anche generati on
of electron/hole pairs at interface 27 so as to degrade the
br eakdown vol tage characteristic of the device at the PN junction
31.

FIGS. 2 and 3 are exanples of trench-isolated island
integrated circuit architectures. 1In order to prevent
hol e/ el ectron pairs from being generated at the N/ N+

i sland/ buried | ayer interface 27, which would degrade the
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br eakdown vol tage characteristic of the device at PN junction 31,
the bias voltage V, is set at a value which is the sane as or
close to the voltage applied to the island 11. The bias voltage
can differ fromthe island voltage by a value no nore than half
the total voltage applied to the integrated circuit.

THE PRI OR ART

In FIG 2, Miramatsu di scl oses a sectional view of the
sem conductor device illustrated in FIG 1. N island region 12A
is formed on a P type sem conductor substrate 10. These el enents
correspond to appellant's island region 11 and substrate 13 in
FIG 3. N+ buried region 11A, corresponding to appellant's N+
region 25, is formed between region 12A and substrate 10.
Muramatsu's film 18a forned on the surface of isolation groove 19
corresponds to appellant's film43 on the surface of its groove,
the polycrystalline insulation layer 20 in groove 19 corresponds
to appellant's trench fill material 45 and P type region 13
corresponds to appellant's P type region 33.

In FIG 5g, Muramatsu discloses that the N+ buried region
33A and P-type region 31 corresponding to elenents 11A and 13 of
FIG 2, respectively, can be connected to the sidewalls of the

trench at insulation | ayer 18"’
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In FIG 9, Piotrowski discloses a sem conductor structure
having an NPN transi stor having an NN N+ junction intersecting an
island insulating |ayer and a P-type region spaced fromthe
| ayer.

Tayl or di scl oses a sem conductor RAM cell having a common
contact region 23 connecting a trench 32 with the N- island
regi on 22.

THE REJECTIONS UNDER 35 U.S.C. 8§ 103

In its brief at page 12, appellant indicates that
i ndependent claim 23 stands or falls with i ndependent claim 22
and at page 21, appellant indicates that clains 4-6, 8 and 9
stand or fall with the rejection of claim22, from which they
depend, and that clains 13-15, 17 and 18 stand or fall wth the
rejection of claim23, upon which they depend. At page 26 of the
brief, appellant further indicates that the Board' s decision on
the patentability of clains 11, 12 and 16, which depend from
claim 23, stands or falls with the decision on patentability of
clains 2, 3 and 7, respectively, which clains depend fromclaim
22. Lastly, at page 26 of the brief, appellant indicates that,
wher eas dependent clainms 20 and 21 further delimt claim24 in

the sane nmanner that clains 2 and 3 further delimt claim?22, the
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rejection of clainms 20 and 21 stands or falls with the rejection
of claims 2 and 3, as applied to cl aim 24.

CLAIMS 22, 23, 4-6., 8, 9, 13-15, 17 and 18

After consideration of the positions and argunents presented
by both the exam ner and the appellants, we have concl uded t hat
the rejection of clains 22, 23, 4-6, 8, 9, 13-15, 17 and 18
shoul d be sustained. W agree in general with the coments nade
by the exam ner; we add the follow ng discussion for enphasis.

Wth respect to claim 22, appellant asserts to the effect
that the claimrequires that the PN junction in the island region
be spaced apart fromthe sidewalls of the island regi on whereat
the dielectric material is forned, on the one hand, and that the
hi gh-to-low i nmpurity concentration junction intersect the
sidewal | s of the island region and notes that neither enbodi nent
of Muramatsu relied on by the examner, FIGS. 2 and 5g, includes
these two features. Still further, appellant argues to the
effect that Muramatsu does not specifically teach that its trench
material 20 is coupled to receive a bias voltage that is
insufficient to cause the aval anche-generati on of el ectron-hole
pairs in the vicinity of the relatively high-to-low inpurity

concentration junction.



Appeal No. 96-1584
Appl i cati on 08/ 066, 697

We are of the opinion that the subject matter of claim 22,
and thus that of clains 23, 4-6, 8, 9, 13-15, 17 and 18, would
have been obvious to one of ordinary skill in the art at the tine
the invention was made. As noted by the examner, in FIG 9,
whi ch is anal ogous to appellant's FIG 1, Piotrowski shows a
hi gh-to-low inmpurity concentration junction intersecting an
insulating material at the sidewalls of the sem conductor island
region and a PN junction bel ow contact 156 in the island region
spaced apart fromthe sidewalls. To extend the correspondi ng
junction to the sidewalls in the enbodinent of FIG 2 of
Muramatsu or, in the alternative, to space the PN junction forned
at P-type region 31 fromthe sidewalls of the sem conductor
i sland regi on woul d have been obvious in view of the
af orenenti oned teachings of Piotrowski. The suggestion to
conbi ne the teachings of the references flows fromthe fact that
each concerns sem conductor structure having surface island
regions formed by isolation walls. Appellant does not assert
unexpected results fromextending the aforenentioned junction of
Muramatsu's FI G 2 enbodi nent or spacing region 31 of the
reference's FIG 5g enbodi nent or even argue against the
obvi ousness of conbi ni ng Muramat su and Piotrowski with respect to

this subject matter. Appellant nerely states to the effect that
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nei ther reference alone discloses the clained structure. Results
obt ai ned from appellant's specific construction appear to be
not hi ng nore than those which woul d have been expected by the
artisan. Expected results are evidence of obviousness. 1n re
Skoner, 517 F.2d 947, 950, 186 USPQ 80, 82 (CCPA 1975).

The fact that Muramatsu does not state that voltage on its
trench material 20 during device operation is insufficient to
cause the aval anche-generation in question is not deened
controlling here. There is no disclosure in Miramatsu that its
apparatus suffers from such degradati on nor has appel | ant
submtted any evidence to establish that as a fact. Appellant
acknow edges at page 3, lines 16-22, of its specification that
aval anche-generation of electron/hole pairs occurs only under
certain conditions, such as when the anount of voltage applied to
the device substrate is of sufficient nagnitude to produce a
strong electric field.

CLAIMS 2, 3, 7, 11, 12 and 16

We are of the opinion that the rejection of these clains
under 35 U.S.C. 8 103 as obvi ous over Miramatsu, Piotrowski and

Tayl or cannot be sustained and we will reverse the rejection.

10
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The exam ner observes that Taylor, unlike Miramatsu who grounds
trench material 20, provides a common el ectrode 23 connecting
trench material 32 and island region 22. According to the
exam ner,
It woul d have been obvious to a skilled artisan to conbi ne
the teachings of Taylor as to how to apply voltages to the
isolation structure with the anal ogous structure of
Mur amat su and Piotrowski in order to insure full isolation
of the sem conductor devices. (Answer, p. 4, |ast paragraph)
Wth respect to dependent clainms 2 and 3, which in effect set
forth a range for the prescribed bias voltage, the exam ner has
set forth no argunent in support of the rejection. As to
dependent claim 7, electrode 23 of Taylor is provided to
i nterconnect trench resistor 32 and island coll ector region 22 of
transistor Q, not to insure full isolation of sem conductor
devices. There appears to be no notivation for conbining
Taylor's interconnect of circuit elements wth Miramatsu and

Pi ot r owsKki .

CLAIMS 20, 21, and 24

| ndependent cl aim 24 recites,

sai d prescribed bias voltage having a val ue such that, when
said material capable of distributing a voltage applied
thereto is biased at said prescribed bias voltage, said PN
junction has a breakdown voltage which is greater than the
br eakdown vol tage of said PN junction when said materi al
capable of distributing a voltage applied thereto is biased
at the sane bias voltage applied to said second

sem conduct or region.

11
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Nei t her Muramat su nor Piotrowski recognize the potenti al
br eakdown vol t age probl em addressed by appellant, nor his
solution of applying a prescribed bias voltage to the materi al
capabl e of distributing a voltage, the trench material 45, to
prevent deterioration of the breakdown voltage at the PN junction
31. Accordingly, we shall not sustain the rejection of
i ndependent claim24 or clains 20 and 21 which depend therefrom
SUMVARY

I n summary:

a) the decision of the examner to reject clainms 4-6, 8, 9,
13-15, 17, 18, 22 and 23 is affirned.

b) the decision of the examner to reject clainms 2, 3, 7,

11, 12, 16, 20, 21 and 24 is reversed.

12
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No tinme period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR
§ 1.136(a).

AFFI RVED- | N- PART

M CHAEL R FLEM NG
Adm ni strative Patent Judge

STANLEY M URYNOW CzZ, Jr. )
Adm ni strative Patent Judge )

)

g

) BOARD OF PATENT
ERROL A. KRASS ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)

)

)

)
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Charl es E. Wands
5240 Babcock Street, N E., Suite 306
Pal m Bay, FL 32905
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